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MANUFACTURE OF INDUSTRIAL CHEMICALS FROM
LevuLiNnic Acip: A NEw FEEDSTOCK FOR THE
CHEMICALS INDUSTRY

el | NEXPENSIVE BIOMASS MATERIAL TO BE DEVELOPED INTO A

e Saves 75.6 trillion Btu per year of VARIETY OF PRODUCTS
energy by 2020

* Reduces wastes by 26.2 million

tons per year A number of renewable feedstocks are used to produce chemical compounds that
are valuable to the chemical manufacturing industry. An important measure of
their value is how much it costs to produce these compounds. A new method for
producing levulinic acid (LA) from biomass has significantly improved the cost
+ Utilizes inexpensive feedstock effectiveness of supplying this versatile chemical “building block” to the industry.
« Potentially leads to numerous Moreover, the biomass used to produce LA can be derived from various sources:
cellulose-containing waste materials from papermaking operations, recycled
waste paper, and agricultural residues.

* Generates cost savings of $3.5

billion per year

commodity chemicals derived

from a “platform

chemical"feedstock With the technology for producing LA from biomass already in the pilot stage, this
project will focus on two potential applications for LA. One product is a fuel
APPLICATIONS extender that could reduce the Nation’s dependence on fossil fuels, and the other
Levulinic acid (LA) has enormous is a completely biodegradable herbicide/pesticide that will help protect the
potential as an inexpensive environment. The successful manufacture of these two products will significantly

expand the use of LA by the chemical industry and open up markets for the new
products. The new method may produce levulinic acid for only $0.04 to $0.10 per
pound. The low cost reflects the significant energy savings and reductions in
products. Two high-profile products waste production possible with the new technology.

have been identified that could

expand the demand for LA to

pounds per year:
methyltetrahydrofuran (MTHF), a

feedstock for producing a wide

range of industrially important

Waste Cellulosic Material
fuel additive, and delta-amino

levulinic acid (DALA), a broad-

spectrum herbicide/pesticide.

Biofine Process

Demonstration of additional

commaodity chemicals and Levulinic acid

intermediates that might be derived

New Process New Catalysts
from LA will be important to attract
potential financiers to this type of
work, and to move new processes to DALA (biodegradable insecticide) MTHF (fuel additive)

commercialization.

Cost-eff ective suppl y of le vulinic acid reco vered fr om biomass pr ovides ¢ hemical b uilding
blocks to industr y.
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Project Description

Goal: To scale-up the production of two chemical products that have significant commercial
potential, using levulinic acid that was derived inexpensively from biomass.

The new technology for producing levulinic acid shows the potential of LA as a “platform
chemical,” able to stimulate a larger market because of other chemicals that could be derived
from it. This project will focus on improving the production methods for two chemicals that
have already been developed using LA: methyltetrahydrofuran (MTHF) and delta-amino
levulinic acid (DALA). The MTHF process is more advanced than the DALA process, and will
be subjected to preliminary testing in a batch reactor to evaluate various parameters affecting
it (e.g., temperature, residence time, pressure). Catalysts will be developed for the
hydrogenation step, and continuous-flow process testing will be carried out on a microscale to
optimize the hydrogenation process. The actual products obtained from a pilot plant that is
manufacturing LA will be used in these studies.

The DALA process will be improved in three areas: (1) Converting by-products of DALA
production for use in plastics manufacturing; (2) using new reagents to simplify the production
of DALA; and (3) purifying the final product to remove a salt generated during production.
DALA and intermediates formed during DALA production will be tested for their herbicidal
activity. To minimize waste streams, solvents and by-products will be recovered and reused at
each step of the multi-step process.

Progress and Milestones

« A 1-ton-per-day pilot plant to produce levulinic acid by the new method is in operation in
South Glens Falls, New York.

* New processes for converting LA into two potentially significant products have been
developed in the laboratory.

« Following process optimization for MTHF, a plant for hydrogenation of levulinic acid will
be designed and constructed at the Glens Falls, NY, facility.

« The procedure for scale-up and adaptation of existing reactors for LA hydrogenation will
be determined based on processing results from the microreactor system and input
from the CRADA partners.

¢ Further work will involve scale-up of MTHF and DALA production, and completion of a
prototype reactor for DALA, based on preliminary testing of a smaller-scale system.

Patent Application

The Pacific Northwest National Laboratory and the National Renewable Energy Laboratory
have received natification that their patent applications for MTHF and DALA, respectively, have
been allowed.
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